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Sbornil: zadach 1 primerov po kwrsu ekonomiki i plenirovaniia sovetskol kooperativmoi
torgovli Zﬁollected problems and examples for a course in the economics and planning of
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S0: Monthly List of Russian Accessions, Vol 6 No 6 September 1953
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[4 collection of problems for & course in financing snd crediting
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i kreditovaniia potrebitel'skoi kooperatsii. Pod red. S.P.Dneprov-
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{#inancing and crediting of the consumers' cooperative mocieties

of the U.S.S.B.] Pinansirovanie i kreditovanie potrebitel!skol

kooperatali SSSR; uchebnik dlia wuzov, Moskva, Izd-vo TSentro-

soiuza, 1959. U465 D (MIRA 13:4)
Cooperative societies--Pinance)
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URSR, 1962. 500 p. (MIRA 16:1)
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AUTHORS: Dneproveki 1, S., KolesoV, G. M. SOV/48—22-8-6/20

TITLE: Conversion Electrong of Some Neutron-Deficient Ho- end Br-
Isotopes (Konversionnyye elektrony nekotorykh neytrono-
defitsitnykh jzotopov Ho i BT )

PERIODICAL: Izvestiya skademil nauk SSSR, Seriya fizicheskaya, 19508,
Vol. 22, ¥r 8, PP- 935 - 940 (USSR)

ABSTRACT: The nbsence of Tu-lines in the conversion spectra of the
jsotopes of the erbium fraction permitted to regard the
gample as being suificiently pure. Tu was well studied
by Gromov et al.(Ref 7) under gimilar conditions. 4 ErOours

of lines with a nalf-life of T1 ~30, 315 2,5.and 1 hours
were found. The experimental evégence concerning the lines

with T1/25§§30 hours (Table 1) well zgrees with the information

furnished by the paperTs given by references 2 and 3. Hence they
can bve ascribed te the transitions following the decay of

Ho16°. The investigution of this well studied isotope was
not within the scope of this papeT. In spite of a short

- irradiation of the tantalum it stood out sufficiently clear
card 1/3 to permit an jdentification of the lines. The erbium-isotope

- ————E
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Conversion Electrons of Some Neutron-Deficient Ho- ang 80V/48-22-8-6 /20
Er-Isotopes

which decays with T1/2 = 3,5 hours was foung by Handley

(Khandley) and Olson (Olson)(Ref 5). Mitchel(Mitchel) and
Templeton(Templton)(Ref 8) determined the mass number (4)

of this isotope according to the time of passage through

the mass spectrometer as 161, It can be assumed that the
lines foung by the authors which decay with such a h’alg—life
can be ascribed to the transitions of the ecay of Er161

and of his daughter isotope Ho161. The Hol61 witp T1/2 = 2,54

hours is known. Nevertheless thig transition cannot be
assigned to thig isotope. According to the experimental
conditions the observed half-life should be equal to 3,5
hours (Er161), Hence the existence of an Er-isotope with
a half-life of 2,5 hours seems to be most probable. 4
number of lines wasg also found which exhibited a half-life
of about 1 hour, The investigation of these lines with the
spectrometer at hang m2t with difficulties. The existence
of 3 lines wag reliably determined (Fig 4y Table 8). The
authors expressed their gratitude to K.Ya.Gromov and 4.V,
Card 2/3 Kalyamin. There are 4 figures, 9 tables, ard 9 references,

11-6"
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Conversion Electrons of Some Heutron-Deficient Ho- and  80V/48-22-8-6/20
Er-Isotopes

4 of which are Soviet.:
ASSOCIATION: Institut geokhimii i analiticheskoy khimil im.V.I.Vernadskogo

Akademii. nauk SSSR (Institute of Geochemistry and of Analytical
Chemistry imeni V.I.Vernadskiy, AS USSR)

Card 3/3
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24 .6520,24.6720

AUTHOR: Dneprovskiy, I. 5.
o ——
TITLE: New Isotcpes of Erbilum and Helmiwm., Letter =0 the
Editor

PERIODICAL: Atomnaya energiya, 1960, Vol 8, Xr 1, pp 46-47 {USSR)

ABSTRACT: The author Investigated spectra of conversion clectrons
of' erbium isotopes obtained by bombarding tantalum with
660 mev protons from the 0OIval synchrocyclotron. . Spectra
were investigated by means of a qr \(2 rocusing spectro-
graph type BPP-1. Observing at a solid angle 0.4% of
4 of a1l x 30 mm scurce, the resolving power ot the
Bal37 X-661.6 1ine was 0.2-0.25%. Maznezic field
neasursments were performed by means of a special flux
meter which enabled measurements of conversion linec
with a halt-1ife of 15 win and bettor,  Errors of
crersy determination were from 0.1 to 0. 3%, Amone
more than 100 conversicr lines belonging to the :
Card 1/4 deficient isotopes af erbium and holmium one abacry
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New Isotcopes of Erbium and Holmium. 77?1; o ~
letter to the Editor SOV/89-5-1-7/29

group with a nalf-1ife T, = 1.4 hr. The table below
pad

contains their identification,

Gamma-Transition in Nuclei of Erbium and Dysprosium

Change of

nv nucleus from which Milvipole

ey T., hr transition origlrales| character

) 2
9& .6 2.4 4+ 0.1 65 E2
c1£.2 2.5 + 0.1 66 -
320.5 2.4 + 0.1 oo 2 or M3
357,01 2.4+ 0.1 o6
387.3 2.4 3 0.1 57 -
SHENS 2.5 + 0.k~ - -
gu8.5 2.5 + 0.t - - _;j

Card 2/4
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Ho tmiun,

Separating hclmium F
"he jatter was separ
the 1 nu cor*esp:rdi
dryseprasium UCLeus d
. From Lhc above facts
af the follewing chaln
2.4 m 27 omin
Er =D Ho -5 = 07 .
Encr”f and intensity relatione ajlcw idertificaticn of
the esnergy levels as E, = 08.5 ev (2%} ang E. = 316.%

: o+ . ‘ L z
ikev 34 } of the first rotational band of the ov
nucleus of dysprosium. According te Dzhelecpov

a P
JDeformirovannye yadra v oblasti Nd-2s. Dubna, 1958), one

on of

tihet

i

-t

can deduce from the relation bevween the pesiti
First excited level and the number of neuvtrons
mass number cof the members of the chain is
From the position of the first twue energy le
gerg fer the comstants in the encrgy equation
Card z/u BI0141)° the vaiues A = 16.7 + 0.3 j
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-
IR AN g e AT S I
New leoctepes o Erbium ana Hoim!um R
SO
Letter o the e R O s e
ter te tne Folitcr S0V, 89-2-1.7,/27

S. Dzhelepov and K. Ya. Gromuv were consulted, and
hey discussed the results,while 1. A. Yurlandova and
Yu. V. Narseyeva did rthe chemlcal separation of the
samples.  There is 1 table; and 3 Sovier references.,

IRy Y]

SUBMITTED: Aupuct 13, 1989

Card 4/4
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8h711

s/056/6o/039/oo1/051/o41/xx

B006/B056
24'047,2'0
AUTHORS: Pneprovskiy, I. s., Nemet, L., Peker, L. Ko
TITLE: The Decay of Er161 L\
PRRIODICAL: zhurnal ekaperimental'noy i teoreticheskoy fiziki, 1960, p}</

Yol. 39, No. 1(7), PP 13-15

pzxT: After a8 short introductory discussion of the rTesults obtained by
other authors when jnvestigating the ‘transition energies of Er , the
authors of the present paper give & raport on their own resulta. For
the purpose of explaining the nature of the transition h¥ = 826 kev

of Er161, they vombarded tantalum with 660-Mev protons from the synchro-

£ the Ob'yedinennyy institut yadernykh jgsledovaniy Joint
and investigated the radiation accompanying

the erbium decay by means of a scintillation spectrometer and a double
focusing B~spectrometer. The half life of this trangition was measured
ag amounting 10 (190+10) min, the energy determination gave & value of
(826,5ij,5) xev. For the purpose of determining the conversion coefficient

oyclotron ©
Inetitute of Nuclear Research

R

4
e
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84711

The Decay of gr 167 5/056/60/039/001/031/041/xx

BO06/B0O56

of whis transition, the electron conversion line ratio and the ratio

of the photopeaks of the gamma spectrum of this transition and of the

661,6-kev transition of the Ba15$ nucleus had to be measured. In this

connection it was necessary to take the radiations of the two isotopss V)KC

Er160 and Er1589 which also existed in the preparation; into account; the
greatest correction was furnished by the gamma transitions 848 and 851 kev

of the Ho'sa-deca;{r. In an earlier paper, these transitions had already

been investigated and had been identified as E2-transitions between the
- , : /

second and the first rotational band. The intensity ratio 11826:%848;851

was determined as amounting to 4.0 F 0.2. If all corrections are taken
into account, uK = 0.008 + 0.002 was obtained for the K-conversion coeffi-

cient of the 826-kev transition. According to the tables by L. A, Sliv

and N. I. Band, this gamma transition is of the =ype M1 or E3. In order

Yo arrive at a decision, the intensity ratic of the conversien lines X/L
was measured and a value 7.040.8 was obtained, which excludss the E3-type.
The intensity ratio of the gamma transitions 211 and 826 kev was measured as

Card 2/4
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8LT11

The Decay of gr10? 5/056/60/039/001/031/041/XX
B006/B056

amounting to IY 826/17 511 = 8.0 + 1.5, All results obtained by measure-

ments are represented in the following decay scheme:

5/2" [537] 826 o
826
M1

1/2" [41] 211
7/27 [523 0

161
H
%94
The authors finally thank I. A, Yutlandov and §. Khaynatskiy for carrying

arrrrrrnrrarve 67

out the chemical work. There are 1 figure and 9 references: 4 Soviet
and 5 US.

ASSOCIATION: Institut geokhimii i analiticheskoy khimii Akademii nauk
SSSR (Institute of Geochemistry and Analytical Chemistry
Card 3/4 of the Academy of Sciences, USSR)
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61 84711

The Decay of Er' | 5/056,/60/0
39/001/031/041/xx
B006/B056 [031/041/

SUBMITTED: January 14, 1960

Card 4/4
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GROMOV, K.Ya.; DNEPROVSKIY, I,S.
_DNEPROVSKIY, 1,5,

Study of conversion electron spectra of neutronsdeficient
erbiym and holmium isotopes. Izv. AN SSSR. Ser. fisz.
25 no,9:1105-111, .'61. (MIRA 14:8)

1. Ob"yedinennyy institut yadernykh isslsdovaniy i Institut
geokhimii i analiticheskoy khimii im, V.I, Vernadskogo AN
SSSR.

(Internal conversion(Nuclear physics))

gErbium-Isotopes)

Holmium-—~Isotopes)
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‘N@PBQYSKIY, Vfl_kapltan-l pomoshehnik mekhanikg

Pechora noeds 4 f
No.9158-59 g ?641%1; of passenger vessels,

Rech,transp, 23
1 (MIRA 19;1)
« Pecherskoye parokhodstvo,
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DNEPROVSKIY, V. M,
g______,m.__“-__.—...___*
Ve M. Dneprovskiy, "on the choice of the intermediate frequency of a superheterodyne

receiver." Scientific Session Devoted to “Radio Day", May 1958, Trudrezex'vizdat,
Hoscow, 9 Sep, 358,

the intermediate frequencies of an unad justed Superheterodyne receliver, an adjusted
superheterodyne receiver with a tuned breselector, a tuned superheterodyne with an untuned
wideband preselector and a superheterodyne receiver with miltiple frequency conversion,

30011-6"
APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R0004105



530011-6
"APPROVED FOR RELEASE: 06/12/2000 CIA'RDP86'°°51°°°

- —

B014

6,4 or

AUTHOR s Dneprovekiy, V. M.

TITLE: The Effect of the Combined Current Components of a Hixer on the

Selection of the Intermediate Frequency
PERIODICAL: Radiotekhnika, 1960, Vol. 15, No. 4, pp. 63 -~ 72

TEXT: 1In the baper under review, the author describes g universal method used
to analyze the effect of the combined current components of a mixer on the
selection of the intermediate frequency. A survey of the general conditions is
given in the first part. Equations (10), (11), and (17), (18) are developed,
which permit to estimate the number of superfluous channels by the proper selec-
tion of an intermediate frequency. It is, however, not possible to work out
g€neral recommendations for this purpose, but only for each individual type of
nixer and receiver, Crystal mixers have the largest number of combination fre-
quencies. Calculated and experimenta} data for typical modes of operation of such
mixers are Summarized in Table 1, Superheterodyne receivers as well ag the de-
mands made on the Preselector and the width of the range of intermediate fre-
quencies are studied in great detail, Next, the author describes an improved

Card 1/2
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The Effect of the Combined Current Components of a Mixer s/1oa/6o/o15/o4/06/007
on the Selection of the Intermediate Frequency B014/BO14

superheterodyne with unmodified broad-band preselecter, The linits of inter-
mediate frequencies calculated here are summarized in Table 2. On this basis the
author explains how it is possible to avoid superfluousg channels., The last part
of the article ig devoted to the multiple conversion of frequencies. Two cases
are described in which this frequency conversion is used. In the first case,
good selectivity ig intended to be warranted with respect to the mirror and
additional channels, while spectrum analyzers gre used in the second case. Ana-
logous conditions for the selection of intermediate frequencies are derived.
There are 3 figures, 2 tables, and 2 Saviet references.

SUBMITTED:  January 12, 1959 T V(
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i et nir sty st S

_ L 07276-67  BwI(1)/EWr(m)/EuP(t)/arT IJP(e) _ Jp/AT

ACC NR:  APE025280 SOURCE CODE:  UR/0188/66/000/003/0128/0130 |
: e

AUTHOR: Dneprovskiy, V. S.; Parygin, V. I. g

ORG: n%gartF ent of "‘g"i‘l';“at;g% Favsics , Moscov State University (Kafedra fiziki
koiebuln Y, Moskovskly fosu ratvennyy ur'f{versI’Eei
TITLE: Influence of electric field on the edge of the main optical absorption band

in semiconductir@gaingle crystals CdSxCdSey.x

L
i,é)g"ﬁcm Moscow. Universitet. Vestni"&. Seriya IXX. Fizika, astroncemiye, no. 3, 1966,
~-130

YOPIC TAGS: cadmium compound, absorption edge, absorption coefficient, electrie field

2
ABSTRACT: The authors investigated samples of iel_n_ico_lﬁl_lgt_qrém:xsjg;, nixtures
CdSxCdSiey_x, in which the absorption edge can be located in the wavelength xegion
G.5 - 0.7 u, depending on the composition. The samples were made in the form of
polished bars measuring 8 x 2 x 1.5 mm with contacts deposited on the end faces. The
high resistivity of the samples (p ~ 103¢ ohm-cm) made it Possible to produce in the
crystals constantl ﬁelq/q up to 3 x 10* v/'cm. The shift of the absorption edge for
the crystal cgg. sCdSeq.s, by 30 ﬂ, was cbserved at somewhat lower value of the ex-
ternal field and for the crystal CdSp,-CdSey, a, apparently due to the larger slope of
the absorption edge of the Sample employed. The results show also that the absorp-
tlon ccefficient increases in near-parabolic fashion vith increasing electric field. |
The inertia of the effect will be the subject of further study. The crystals were
grown bty Ye, A. Muzalevskiy. Orig. art. has: 2 figures.

SUB COLE: 20/  SUBM DATE: 01Sep5/ ORIG REF: 003/ O REF: 002
Card l&@ , | UDC: 621.315.593: 535
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oo R S 67|
| AUTHCR; Dneprcvski.:f,,rx,,;_ﬁ.;;Klyshko,'D‘i. N.; Penin, A, N. .- (5
| ORG: Physics Department of the Moscow fitate University. Im. M. V. Lomonosov (Fizi- ]
cheskiy faiul'tet Moskovsksgo §0BUGAT SLTENNDZ0 urdversiteta)

TITLE: Plfxotbconductivity‘?/of dielectricaﬁ under the int‘lueﬁcé of laser mdiatioh

o SOURCE:  Zhurnal eksperimental!noy i teoreticheskoy fiziki. Pis'ma v redaktsiyu,
PrilOZh.eniye, Ve 3, No, 10’ 1966, 385-38‘9 . : n ) .

5 TOPIC TAGS: Photoconductivity, ‘lraser‘ eniiss’ion, _ruby lsser, sodium éhl«aride, aluminum
oxide, photon - oo o : v _ S

- ABSTRACT: - {The authors lpresent preliminary results of experiments aimed at observing
7| the photoconduct vity induced 4n uncvlored NaCl and Al203 single. crystels by radie-
‘| tion from a rubyVlaser, The investigated sample was Placed in a parallel-plate
capacitor charged to a voltage Eg ~ 1 kv,. The laser flash induced in the capacitor
. @ charge which was observed on an oscilloscope. o increase the radiation density .
. (by a factor of ~5) and to reduce the beam dimensions, a cylindrical telescopic sys-
“tem wes used. To avoid effects comnected with the space charges, the voltage was
- applied to the capacitor only Just before the flash; the capacitor was short-circuited
during the intervais ‘between the flashes, The logarithmic plots of maximm charge
| (Q) vs. radiation density (8) turned out to be estentially straight lines (corres-
ponding to ¢ ~ %) with slopes n = 4.9 * 0.4 for NaCl and n = 3 £ 0.3 for Alp03. The

lewaae . e
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L 2613166 L , - T
(ACCNR: APGO15799 e | 2]

. charge growth time was ~0,2 msee ‘in both cases, this being apparently due to the pre-|
sence of shallow traps. The authors atiiribute the observed effect to many-photon ex-

~citation of the electrons in the conduction band. The experimental values of S can
be reconciled with theoretical estimates of the probability of n-photon abspx;rgtion
if the radiation energy averaged over the beam cross section is § = 100 Mw/cn™ for
NaCl and § ~ 20 Mw/cmt for Alp03. It is pointed out in the conclusion that the ob-
servation of many-photon absorption in laser media is of interest for the study of

. the mechanism whereby they become demaged at large generation levels, and for the
determination of the limiting laser power. The experiments also yield an estimate
-of the limiting radiation density Spax at which the gain in ruby is offset by three-
photon absorption. This is found to be Spax = 3 x 10° w/en®, which is two orders of
magnitude smaller than the value of By calculated by F..V, Bunkin and A. M. Pro-
‘khorov (ZhETF v. 48, 1084, 1965). The twthors thank S. A Akhmanov and 'R. V. Khokh-
-lov for valuable advice and discussion. Orig. art. has: 1 figure and 2 formuias,

'SUB CODE: 20/ :-smaumm,oM/gii'omg REF: 002/  OTH REF: 005 - _'
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" NIKITIN, A.I.; VASYUTINSKIY, N.N.j DNEPROVSKIY, V.Y,

~ Devices for noncontact measurements of wall thickness of w=ry thin-
walled pipes, Avtom. i prib. 10.2534-36 Ap-Je 165, (MIRA 18:7)
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DNEPRVER e 7
PHASE I 300K EXPLOITATION 8OV/4999

Vladimirov, Yevgeq;,y Vladimirovich, and Yevgeniy Vasil'yevich Dneprovekiy

| S

Aktivnyy 1 avtamaticheskiy kontrol! detaley na stankakh-avtamatekh 1
avtomaticheskikh liniyakh (The Feadback and Autamatic Confrol of Parts on
Automatic Machine Tools and Autamatic Lines) Minsk, Gos. 1zd-vo BSSR, 1960.
138 p. 2,000 copies printed. ' )

Ed.: S. Pol'skiy; Tech. Ed.: N. Stepanova.

PURPOSE: This book is intended for personnel dealing with the automation of pro-
duction, and ‘especially for those concerned with problems of automatic control.

COVERAGE: The book, based on Soviet end non-Soviet sources, presents an analysis

"of methods and devices used in the feedback and automatic control of parts in
the machine industry. Particular attention is given to types and systems of Peed-

- back control, the construction of transducers, and the use of transducers in vari-
ous types of automatic machine tools and production lines. Chapters I,II; IV y .
V, and VI were written by Ye,V. Dneprovskiy, Engineer; Ye. V. Vladimirov, Enginesr,
vrote chapters III, .VII,adeﬁI: “The book vas written under t,e supervision and
vith the participation of G.K. Goranskiy, Candidate of Technical Seiencen,

eara=1y,
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DEPROVSKY, Yo.v,

Active control of 1 R , -
47-55 161, sthess  Sbor.trud.Instemash.d aviomeAN BSSR nool:

(MIRA 163
(Lathes—Numerical control) >)
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) DI\EB_PROVSKIY y YoV,

Automatic reedjustment of metal-cutting tools. Mashinostroitel®
no,10:23-24 0 61, (MIRA 14:9)
(Metal cutting tools) (Electronic control)
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DNEPROVSKIY , Yua.il.

Comparztive ecological studies of the photasvnitesis and resriraticn

1
5 s - ol
of plants in the Kuray Rarge. Tredy TSSBS no.7:104-104 J AN

Jem 1
(7IR4 17:13)
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R
G.ad g) 5/208 62,/002/001/007/016
AR D299/D303
RYo¢ TG
AUTHORS: w., and Kostomarov, D.P. (Moscow)
TITLE: Propagation of electromagnetic waves in a plasma

normal to the external magnetic field

PERIODICAL: Zhurnal vychislitel'noy matematiki i matematicheskoy
fiziki, Ve 2y 10. 1, 1962, g7 - 106

TEXT: The propagation of electromagnetic waves in a direction nor-
mal to the external magnetic field is considered. The existence

and uniqueness of the solution is proved by the method of successi- -
ve approximations. Thereupon, integral transforms are used for con-
structing solutions %o the problem with initial conditions and the
problem on wave excitation by side currents. These solutions show V¥/
that notwithstanding the presence of complex roots in the correspi-
ding dispersion equation, no energy transfer takes place from the
plasma to the electromagnetic field (or conversely) during wave-
propagation under steady-state conditions. In the linear approxima-
tion, plane-wave propagation in a plasma is described by equations:

Card 1/6
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Propagation of electromagnetic ... D299/D303
v v )L = _Hoplle (1)
rotH =128 1 8% 5 1 4% jen (2)
s toH 3
l‘O‘.L———--c——aT, . ( )
\\__ j;=cS/'vd“v. (4)

Hy is a homogeneous muagnetic field, normal to the direction of pro-
pagation. After computations, the problem reduces to two indepen- L}f/
dent systems of integro-differential equations in the field compo-
nents., For these two systems, existence- and uniqueness theorems

are proved. The proofs gre based on the method of successive appro-
ximations. This method (vesides proving the existence and unique-

ness of the solution) permits finding a majorant estimate for the
solution and to investigate its behavior at the initial stage of

the process. But this method is unsuitable for studying the behavi-

or .of the solution at t — o which is of great interest in practi-

ce. This can be achieved by the method of integral transforms which

© Card 2/6
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Propagation of electromagnetic ... D299/D303 o _

yields explicit expressions for the solutions. Thereby, it is assu-
med that the side currents are harmonic functions of time. The
first system of integro-differential equations is considered; a
Fourlier transform (with respect to x) is carried out, and a ILaplace
transform (for t); the obtained algebraic system of equations is
solved, yielding the result: ‘

8O =L 0 h i, SR (21)
Here éx’yzrs the>-;—Faﬁ;i_é;-i-igifégé'-ihlaé—éﬁaf the eiecrf-ric-i‘ield compo-
nents: . - . . ‘/}/
Bav@ k) ={eorar L { atep, L0 0y (22)
— e 0 = ’ '
Dy (2, k) = k¥?e,) ~ (e, 6y, - €1610) (23)

The singularities of the functions é‘x and f_ in the complex pla_ﬁe
{2 are the zeros of the functions D1 and the point &) = w. The
Card 3/6
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equation D4(Q, k) = 0 ig the dispersion equation for the type of
waves under consideration (ex1;raordinary wave). By means of Mell-
in's transform, ‘one obtainsg the originals from the images (21),

iﬁ. : e et e e
V. "E.': (¢, x) ® - ((1), k)] 2icoat tox—wt) n
{Ev (¢ 2) } =h __Sq, [{ 8;; (0, k) D.’ (o, %) _
| o | ~=~8q (mn k) 2in c‘ (kx—wql) di (25 ) -
' - — e, . ,
+ 2’[ "By (mn.k)_} ((o"——w)%% (('nmk)] L /)/

. -

Owing to dissirative processer  the free oscillations are damped
and the solution for t —» oo is determined by the side currents on-
1ly. These forced oscillations are separated by means of the princi-~
ple of limit absorption. The first terms in Eq. (25) describe pure-
ly forced oscillations which determine the electromagnetic field
for t+ - o, (steady-state conditions). Thus

.»{'.Ezfz(t' x)} li I . §’ dk 2 (m+kv)‘a" (ul-—&) {"- E1n ((D + iv. k)} . (26 )
Ezé(t. )} "rg’ ' Dietiv k) &y (0 +iv, k) )

Card 4/6
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By considering the disposition of the roots of Eq.‘(26); it is
found that integral (26) can be computed along the real axis. As g
result, the field in the region x> Oy 18 determined as -the -sum of
the residues at the zeros of the fudction Dy (w; k), viz,: .

—~—

‘ 1 (K x~col —14 (k. {
E:"‘;(t,z)= Iu{zag‘)’,e {kpx m)_,_'ZBJ(‘,'.)ve (,,x+u)+ (
. . n n

TSN T I (e g ) et
T~ _n B e

where a, B,y and 6 are constants. The first sum in (27) represents
undamped waves with phase veloeity directed from the source away,
the second sum -- undamped waves with phase velocity towards the
source, the 3rd and 4th sums represent exponentially damped solu- °
tions and standing waves, respectively. It is noted that (notwith-
standing the complex roots), no energy transfer between plasma and
electromagnetic field takes place. Further, the dispersion equa-
tion Do(, k) = 0 is derived (for the ordinary wave). The above
solutions were constructed on the.assumption of zero initial condi-
tions. In case of nonzero initial conditions, the solution can be

obtained entirely analogously. In conclusion it is noted that the
Card 5/6
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solution (25) was obtained formally, without ascertaining its con-
references; 2 Soviet-bloc

and 1 non-Soviet-bloc. The reference to the English-language pudb-
lication reads as follows: E.P. Gross, Plasma osclllations in g
8tatic magnetic field. Phys, Rev., 1951, 82, no. 2, 232-247, N

ditions of applicability. There are 3

- SUBMITTED: July 18, 1961
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DNESTROV, G. 4.
Stock and Stockbrec.ing

Diversified economy on a progressive collective ferm. Sots. zhiv. 14 No. 7, 1952.

9. Monthly List of Russian Accessions, Library of Congress, _ December 1956, Uncl.
2
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*Brittleness of Cupro-Nikel Condesaer Tubes and (he Development ol &
Technology for Their Production. A. 1. Nmiryaciu, N, Z. Jimatoevehsy,
V. A. Kowbhin, and N. L Zedin (Twest. Modally (Now Ferrous Metals), 3140,
b 80-103; (2). 72-301~[1n Russian.]  In connection with excensiie anieal
ing brittloness of 711:30 cupro-nichel comdenser tubes, o standy of Sl winide
jtoeess of production was carried out.  Investicativus a1 U worka on tubea
serpped owing to anvealing britthenoss and on tabes which asald be drawn
atisfactorily, indicated that carbon i eaceas of abiout G, was the ot
of brsttleness,  The carbon was introduced with the = Momd ** nivhel granmles
and, 10 a fweer eatent, with works semp contammated with graphite.con.
wining drawing Jubricant.  Incormeet annealing involving overhenting w.an
a contributory cause.  The sbove obmervations wene confinmed by sniadl
ale experimental welis. To avoid carbon, cathade nichel Mool be sl )
wmstead of * Mond ™ pichel, “Uhe covering of the melt with sarbon nateamdaoes S
only a negligible amount of carbon, Melts mast be evvend with carlun
o provent oaidation, which has 8 very barmful effeet on the metul. Haht
Lard drawn tubes should be given & stros-relicving snueal st 0 S0 €0,
This will elimipate any tendency 1o crack in the mercatie siitrate solutio,
‘eat. For coniplite unmealing, uw temperatune alove the nerystallistion .
winersture of 570°C. but put abuve TO0 C dr between Sv0 apl v ¢
For annealing a1 the works, holding for 2 hre, af the sntwalivg: temgs ratar s
nvommended,  The temperatune to which extrusion olh s st Jueatesd b
no marked effect on the propertice of the tubes and can loe cumn to sust
e capacity of the prosss A requene of drswitg passes (rductons (ot
sane of Q90000 was devedoped fur abie coproaickel talus contaming beas
Wan G-, cathon, The et surfacitgg was done befon s e
prevaonsly wsed grapliteaatitaining labrcant was abandeiesd i favour ol
ick groase, linmeed otl, of enzalsion.—A. 1.
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ONESTR 0USKI 5, A/ 7K 0L A Y, ZELAAM O #
DNESIRNE L, im Zel'manovich; BOGOLYUBSKIY, V.I., inghener, retsen-
zent; oMoy Inzhener, retsenzent; SHPICHENRTSKIY, Ye.S.,

redektor; STPARODUBTSEVA, S.N., redaktor; EEKKMR, 0.G., tekhnicheskiy
redekior.

[Drawing of nonferrous metals and alloys] Volochenis tevetnykh metelov
1 aplavov. Moskva, Gos.nauchno-tekhn.izd-vo lit-ry po chernoi 4
tevetnol metallurgii, 1954, 270 p. (MIRA 8:3)

(Metal drawing)(Nonferrous metals—Metallurgy)

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410530011-6"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410530011-6

DHESTROVSKIY, H.Z.; YUKHVETS, I.A., redaktor; LARIONOV, G.Ye., tekhniche-
s glefyr relAKE o1 ’

[Drawing tool] Volochillryi instrument, Moskva, Gos. energ. lzd-vo,
1954, 188 p. (MIRA 7:10)
(Metalworking machinery)
(Metal drawing)
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DNESTROVSKIY, Bikoley Zinov'yevich; POMERANTSEV, Sergey Nikolayevich;
SHPIOHINETSKIY, Ye,5,, kend, tekhn, nauk, rotsenzent; POSTHIKOY,
¥.N., inzh,, reteenzent; RZHRZNIKOV, V.8., rod.; KOSOLAPOVA, R.F.,
red, izd-va; BRIAJOV, A.P,, tekhn, red,

i

[Concise manual on working nonferrous metals and alloys] Kratiii

spravochnik po obrabotke tsvetnyih matallov i splavov. Moskva,

Gos, nsuchno-tekhn, izd-vo lit-ry po chermol metallur 11, 1958,

ko6 p, MIRA 11:8)
(Nonferrous metals—Metallurgy)
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NIKO «Se o3
red.v, V S [ red b KOSOLAPOVA, E.F.’ I'Gd. izd"va.; BERIDV, A.P., f'ekhn"

[Brief manual on the traaﬁent of nonferr
ous metals and allo Krat~
kii spravochnik po obrabotke tsvetnykh metallov i splavov, g:gkva?
gggi naﬁgno—teklm. izd-vo lit-ry po chernoi i tsvetnoi metallurgii,
. P» M H
(Nonferrous metals) (Metalwork) (HIRA 24:8)
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A.D, Landikhov, N.N. Kreyndlin,

Smiryagin, A.P., N.Z Dnestrovskiy,

G. N, Krucher, V. A. Golovin, B. L. Urin, and V. N. Gol'dreyer
svetnykh metallov i splavov (Handbook on the
s Metals and Alloys) MoscoW, Metallurgizdat,

po obrabotke t
g, 300 copies printed.

Spravochnik
Processing of Nonferrou
1961. 872 p. Errata slip inserted.

L. Ye. Miller, Can
K. D. Misharin

nical Sciences; Ed., of

didate of Tech
M. K. Attopovich.

Ed, (Title page):
a; Tech. Ed.:

Publishing House:
al personnel of metal-
jzations, scientific

at schools of

technic

design organ
nd for students

PURPOSE: This handbook i8 intendec for
working and machine-buildin;g plants,

research institutes, and jabcratories, &

higher technical education.
cal and mecharnical

gses the phyaicochemi
perties of

tion and pro

ok discu
the composi

COVERAGE: The handbo
lements and

properties of certain €
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Handbook on the Processing (Cont, ) SOV /5530

nonferrous metals and alloys, and includes an explanation of the theory
of principal methods for the hot and cold working of nonferrous metals
and alloys, Reference materisl on designing, engineering-economic
planning, quality control, and other aspects of production is systematized
and presented, Each part of the handbook containsg explanations of prin-
ciples underlying basic procesges, presents formulas for process and
engineering calculations, analyzes properties of metals and alloys, gives
parameters of accompanying and secondary processes, and describes
equipment and tools and their operational parameters, The authors
thank I. L, Perlin, Ya,F, Shabashov, and M. F. Bazhenov. References

accompany each part, as well as various chapters., There are 130 refer-
ences, mostly Soviet.

Cargd-2/9~—
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PART V1, WIRE MANUFACTURE

[by N. Z, Dnestrovskiy, Engineer)
Ch. I. Basic Principles of Hot Shape Rolling 496
Ch. II. Rolling of Wire Rods and Strip Billets 532
Ch. II. Fundamentals of the Drawing Process 576
Ch, IV. Wire Drawing 615
Bibliography 712
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CHININA, N.S.: NIKOL'SKAYA, M.N.;_ DNESTROVSKIY, H.Z

-3 FETROVA, 0,4,
Electrolytie- polishing of rectangular wir
Gossnauch.~issleinst.nanch, i, tefh% infomfsﬁo jig%:]t;k?ézkon.infom.-.

(Electrolytic polishing) (MIRA 15:7)
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PHASE I BOOK EXPLOITATION 911

Dnestrovskiy, Nikolay Zinov'yevich and Pomerantsev, Sergey
' Nikolayevich

Kratkly spravochnik po obrabotke tsvetnykh metallov i splavov
(Handbook on WOrking-of Nonferrous Metals and Alloysg Moscow,
Metallurgizdat, 1958. 406 p. 11,500 copies printed.

Reviewers: Shpichinetskiy, Ye.S., Candidate of Technlcal Sclences,
and Postnikov, N.N., Engineer; Ed.: Rzheznikov, V.S.; Ed. of
Publishing House: Kosolapova, E.F.; Tech. Ed.: Berlov, A.P.

PURPOSE: This book is intended for engineers, designers and other
personnel who need basic information on the most widely used
nonferrous metals and alloys. .

COVERAGE: This 1s a handbook containing information on the basic
properties of the most widely used nonferrous metals and alloys
and methods of cold forming and hot forming them. Various

Card 1/8
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Handbook on Working of Nonferrous (cont.) - 911

formulas for calculation of basic data in rolling, drawing
and pressing of nonferrous metals and alloys are given. The
author thanks A.P. Smirnov for help in preparing the book.
Chapters I, II, and .IIT were written by S.N. Pomerantsev,
Chapter. V by N.Z. Dnestrovskiy and V.V. Zverev, and Chapters
IV, VI, and VII by N.Z. Dnestrovskiy. There are 26 Soviet
references (including 4 translations).

TABLE OF CONTENTS:

Foreword . , v 3
I. Physical and Manufacturing Properties of Nonferrous Metals 5
II. Chemical Compositicns and Mechanical Properties of

Nonferrous Metals and Alloys 11

1. Aluminum 11

2. Aluminum alloys 19

3. Magnesium and its alloys 31
Card 2/8
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Handbook on Working of Nonferrous (Cont.) 911
4., Copper 3
5. Copper-zinc alloys (brasses) b
6. Tin bronze ' 64
7. Tin-free bronze 712
8. Nickel 84
9. Nickel and Copper-nickel alloys 85
10. Tin 112
1ll. Lead 114
12. Tin babbits 116
13. Calclum babbits 117
14, Zinc and 1ts alloys 118
15. Solders 122
16. Titanium and its alloys 126
17. Zirconium 130
18. Termostatic bimetals 134
III. Hot and Cold Rolling of Strips, Sheets and Bands 138
l. Basic definitions 138
2. Formulas e 143
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Handbook on Working of Nonferrous (Cont.) 011
3. Strip-, sheet-, and band-rolling mills 156
4. Brief information on rolling of strips, sheets and
bands 174
IV. Extrusion 181
l. Determination of press pressure in forward extrusion 181
2. Extrusion presses 189
3. Brief information on extrusion 198
V. Hot Rolling of Shapes 205
1. Basic definitions 205
2. Formulas 210
3+ Rod-rolling mills 218
4. Basic information on roll design 223
5. Brief information on hot rolling of shapes 251
VI. Drawing 258
l. Basic definitions 258
2. Determination of forces in drawing of circular
solid shapes 263
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Handbook on Working of Nonferrous (Cont.) 911
3. Sequence of operations 2%3
4, Wire-drawing equipment 280
5. DBrilef information on wire drawing 322
VII. Bar and Tube Draving 341
1. Determination of forces in drawing of tubes 341
2. Bar- and tube-drawing equipment 342
3. Brief information on bar and tube drawing 352
4, Cold pillger rolling of tubes 360
Appendices 362
I. GOST (All-Union State Standard) 2771-57. Recommended
Tolerances for Round Wire in Diameter From 0.005 to
16.0 mm. : 362
II. Standard Grades of Rods and Shapes Drawn From Nonferrous
Metals and Alloys 365
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Handbook on Working of Nonferrous (Cont.) 911

III. @GOST 1945-46, Standard Sizes for Rods Drawn From
Nonferrous Metals and Alloys 367

IV, Nomenclature of Tubes Drawn Prom Nonferrous Metals
and Alloys : 368

V. Approximate Welghts in kg. per sq. m. of Nonferrous
Metal and Alloy Sheets, Strips and Bands 369

VI. Approximate Weights in kg. per 1000 m. of Round
. Copper Wire 370

VII. Approximate Weights in kg. per Linear Meter of
: Nonferrous Metal and Alloy Rods 385

VIII. Approximate Welghts in kg. per Linear Meter of
Drawn Copper Tubes With Outside Diametars up to 100mm. 386

IX. Approximate Weights of Drawn Copper Tubes With
Outside Diameters of 100-360 mm. 389
card 6/8 A -

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410530011-6"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410530011-6

~ Handbook on Working of Nonferrous (Cont.) 911
X. Approximate Welghts 1n kg. per Linear Meter of L62 Brass
Drawn Tubes : 390
XI. Conversion Table (Inches to Millimeters) 393

XII. Conversion Table (Decimals of an Inch to Millimeters) 395
XIII. Conversim Table (Fractions of an Inch to Decimals of

an Inch and to Millimeters) 396
XIV. Conversion Table (Feet to Meters) 397
XV. Conversion Table (British Pounds to Kilograms) 398
XVI. Conversion Table (British 1lb, per sq. in. to kg per
sq, mm. ) 399
card 7/8

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410530011-6"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410530011-6

Handbook on Working of Nonferrous (Cont.) 911
XVII. Conversion Table (Tons per sq. in. to kg. per
sq. mm. ) 401
Bibliography 403

AVAILABLE: Library of Congress
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Author : Dnestrovskiy, Yu. N.
Title : Variation of the eigeA::lues when the region of the boundary varies

Periodical : Vest. Most. Un., Ser. fizikomat. i.yest. nauk, 9, No 6, 61-Th, Sép 5k

Abstract : Continuation of previous works by author (DAN, 63, 6: "Variation of
the eigen values in the case of fixing within the region, "Disserta-
tion of Moscow Yniv., 1948) studying variation of eigen functions in
the case of additional fixing within a small region near the limit or
near the nodes. The variation of the eigen function will be expressed
in smaller terms, while the concept of capacity loses its meaning.
Indebted to Prof. A. A. Samarskiy, Eight references including 2 foreign.

Institution : Moscow University, Chair of Mathematics of Physics Faculty

Submitted : May 23, 1953
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DNESTROVSKIY, Yu. N.: "On the change in naturel values in changing field". Moscow, 1955.

Moscow State U imeni M. V. Lomonosov, Physics Faculty. (Dissertation for the Degree
of Candidate of Physicomathermathical Science)

S0: Knigzhneys Letopis', No. 4O, 1 Oct 55

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410530011-6"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410530011-6

DNESTROVSKIY, Yu IN.

SUBJECT USSR / PBYSICS CARD 1/ 4 PA - 1975
. AUTHCR DNESTROVSKIJ,JU.N.
TITLE The Modification of the Eigenfrequencies of Electromagnetic
Resonatoxrs.

PERICDICAL  Dokl.Akad.Nauk 111, fasc.1, 94-97 (1956)
Issued: 1 / 1957

The problem of the modification of these eigenfrequencies in the case of a
slight modification of the shape of the resonator or the introduction of

small, perfectly conductive bodies into the interior of the resonator, was in-
vestigated by many authors by the perturbation method. Because of the compli-
cated nature of the problem all authors were content with the first approxima-
tion, and the problem of higher approximations was not raised. However, for the
problem of the introduction of small conductive bodies into the interior of

the resonator the result obtained by means of the first perturbational approxi-
mation is too rough. On the occasion of attempts made to improve the results of
the perturbation theory for bodies of special shape (sphere, rotation ellipsoid)
the problem regarding the degree of accuracy of the formulae obtained remained
open. The present work investigates the modification of the eigenfrequencies

of the resonators by the method of successive approximations, on which ogcasion
convergence is progved first. For the modification of the eigenvalue A a
general formula is obtained from which resulis the formula by MAIER and SLATER
for a spherical conductive body.

The general method is also suited for the problem of the modification of eigen-
values as a result of a modification of the parameters € and Vs within the re-
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Dokl.Akad.Nauk 111, fasc.1, 94-97 (1956) CARD 2/ 4 Pa - 1975

sonator. The results obtained in this manner are then compared with the first
approximation of the perturbation theory. It is further shown that, on the
occasion of the introduction of a small dielectric body into the interior of
the resonator, the perturbation theory offers a rasult for the modification
of the eigenvalue that differs considerably from the true result.

In a closed volume T with perfectly conductiveqbqudary f‘ the problem of the
free oscillations of an electromagnetic field E, is here investigated for
the case of lacking spatial flows and charges (€ = a4 = const = 1):

2 > . 3 3 = -
curl curl & = k% E in T, [E, n] v 0 te [ , E= (1/k) curl E. Here the homo-
> <
geneous integral equation E(M) = 12 7 Kt(m, M') E (M')dr M' is investigated.
Here Kt(M,M') denotes GREEN'S tensor for the volume T which satisfies the
following conditions: XK, = rt + 8y [ - I/4nrm,, giv. ', = 0. , demotes

the'transversal®part of the fundemental tensor [ and I - the unit tensor.
Furthermore it is true that curl curl K, = 0, div K, = 0in T at M f ¥' ,

‘:Kt’.g] = 0 on r‘. The latter equation determines the nucleus Kt(M,M')

univoceally. -

Theorem; In order that E be an eigenfunction of the problem set here it is
necessary and sufficient that ¥ be an eigenfunction of the above mentioned
integral equation.

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410530011-6"



"APPROVED FOR RELEASE: 06/12/2000

CIA-RDP86-00513R000410530011-6

PA - 1975
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this problem, The aforementioned problem is investigated by the method of succes-
sive approximations. The functions are searched for in form of a sum of the

n
zolution of t};e problem I and a Sorrection function ?n: In this way

-? .
En = e1/k? + fn is found, where fn satisfies certain boundary conditions mentioned

in this connection. Next, the eigenvalue ! is determined and the definite
formula is written down. This formula differs from the result of the perturba-
tion theory. The formulae obteined are specialized also for the case that a small
rerfectly conductive spherical body was introduced into the interior of the reso-
nator. The results obtained Ly MAIER and SLATER for a small sphere agree with the
results obtained here, and therefore the author describes them as correct.

The method of successive approximations is also suited for the problem of the
modification of eigenvalue:s on the occasion of a modification of the parameters
€ and ¢* in the interior of the domain T. Such a modification is especially
mentioned because of the introduction of a small dielectric body into a

homognneous endovibrator, and it is specialized for a small sphere.

INSTITUTION: Moscow State University
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AUTHORS: pnestrovekiys Yu. N KostomaroV, D.P. 20-3-8/46
o y St
TITLE: The Radiation of Charged Particles Flying Past deally

Conductive Bodies (Izlucheniye zaryazhennykh chastits pri
prolete vozle ideal’no provodyashchikh tel).

PERIODICAL: poklady AR SSSRy 1957 Yol. 116, §r 3» PP 377-380 (USSR)

ABSTRACT: The present report investigates the general problen referred
too in the title, in non—relativistic approximation. The
guthors investigate the radiation of & punctiformly charged

article with the mass m and the charge @ in flying past
the ideally conductive gurface S ¢ The surfase s is
agsumed to pe axially symmetrio and to have ype equations
T = h1(s), z = hz(e); here s is the jength of the aroc

(-0o(s <+oo) and it i8 agsumed thet r(8) # 0s 1%5’:;(:) $ 0.
The charge is assuned tO move on the axis of the. gysten from
negative to positive values of 2 ¢ This probled is very
oomplicated, if carefully treated. The preaent‘. informe.tion

is 1imited to the inveatigation of non—relativietic
card 1/4 approximation, ghe problen oan subaequently pe divided into

- —setE
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The Radiation of Charged Particles Flying Past Ideally 20-3-8/46
Conductive Bodies, .

3) The lower limit of the applicability of approximation
of the assumed currents is determined by an inequation,
which is given here. Finally the authors investigate
tha case in which the system is not excited (aotivated)
by individugl punctiform charges, but by a modulated
electron ray moving at constant velooity Vo + In this

case the radiation of the system ig monochromatic and
the frequence of this radiation is equal to the
frequence w of the excitation, Finally the authors
computed the radigtion at the flight of & bundle of
prarticles from an open half space into a round wave
guide. In thig cage the radiation resistance depends
largely.on the initial velocity, and frequence, as well
88 on the radius of the channel. There are 2 figures,
and 5 references, 5 of which are Slavig, .

ASSOCIATION: Noscow State University imeni M. V. Lomonosov (loukovskii‘.
gosudarstvennyy universitet im., M. . Lomonosova).
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The Hadiatiom of Charged Particles Flying Past Ideally
Conductive Bodies.

PRESEBRTED: May 18, 1957,by M. A. Leontovich, Acadenician.
0 v L :
SUBMITTED: May 17, 195T7.

AVAILABLE: Library of Congress
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TITLE: Perturbation of thé_Natural Frequenqies of Electro—magnetic
Resonators by Territes (VOzmushchenlye_sobstvennykh chastot

elektromagnitnykh rezonatoroV ferritaml

PERIODICAL: Radiotekhnika i Elektronika, 1958, Vol III, Nr 5,
op 675 - 689 {ussRr)-

ARSTRACT: It is assumed thab the snvestigated resonatior contains &
volume of ferrite whose properties can be described by the
permeability tensor:
jp -in 0

AUTHOR: _Dgestrngk}y, Yu.N.

‘ﬁ=\in w0 (1)
0o ° %
and by permittivity g . The components of the tensor described

by Eq.(ll are functions of k = w/c and of the nagnetising
field H. - The problel of finding the megnitude of the

perturbation caused by the presenceé of the ferrite is gsolved
by the method of successive approximations and the resulting

formulae are represented by Eqs.(19) and (21)- The formulae
Cardl /% 8Te used to determine the perturbation in & rescnator containing

e e
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rturbatl 2
%Zsonators by Ferrites

! h that B<</\,)Gr
: redive O o the resonatodl.
o forise SR TEE O e SR, T e
e Py t in.ﬁhe first approX s
I+ is shown tha

is expressed by:

-~ 29)
/2 L o(R?) (
: ’ o onator
i the rTes
v is the volume of the ferrite. k’.[fss , /\ " ne
ickne ;
Where' g thin ferrite plate, whose thic
contalins

ssed by:
rturbation can approx:imately be expre
pe
[ e 4
ML g ot 3
L3

b

3 0).
LM gyl + o(R'n B) + OF ) (0)
card2/3 'Xl
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Perturbation of the iiatural Frequencies of Electro-magnetilc
\ Resonators by Ferrites

If the resonator contains a spheroid of revolution whose semi-
axes are a, b and ¢ , and if the ferrite is magnetised along
the axis of the revolution, the perturbation can accurately be
expressed DY Eq.(50); for a resonator containing an
elongated spheroid, the perturbation is expressed by Bq.(52).
The method of successive approximation is extended to the
evaluation of the perturbation in the case of degenerate,
natural (eigen) frequencies (or wavelengths). The resulting
formulae are given by Egs.(57) and (60). These are used to
estimate the perturbation in a resonator containing a small
ferrite sphere of radius R, the resonator being a "solid"
of revolution; the axis of the revolution is coincident with
the z axis of the co—ordinate system and the ferrite 1s
magnetised in the direction of the 2 axis. It is shown
that, for this case, the two 1limits of the perturbation can
be expressed by Eqs.(€4). The author expresses his gratitude
Card3/3 to A.A. Samarskiy for discussing the results of this work.

. There are 10 references, 7 of which are English and 5 Soviet.

SUBMITTED: June &, 1957
i ..;-.~=—---lr.g;uResonators—Fermte properties-Theory
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» AUTHOR: Dnestrovskiz, Tu, Y.

TITLE: fariation of the Natural Frequencies of Membranes and
Resonaltors with Added Masses (Izmenzniye sobstvennykh
chastot nembran i rezonatoroV pri dopolnitcl'nykh nagruzkakn)

PERLODLUAL: Akusticheskiy zhurnal, 1959, Vol f, BT 3, PP onl-252
(USSR)

ABSTRACT: The problem of the effect of loads on the vibration of
nembranes and Pesonatvors vias considered by Rayleish Ref.1l).
He greated the variation of the natural frequency as a
function of the density of the gysteil. The problen was also
considered DY courant and Hilbert (Ref.2). Recently the
problem was taken up again (Refs.E, 5, & and 5). The pres-—
ent paper is concerned with the problen as Lo how does the
natural frequency of a membrane or 2 volume resonator
change with the poundaTy g if 1% is loaded with an
additional mass 1 distributed over & region & having &
poundary 1 (Fig.1). 1t turns out that the quantity which
characterises the dimensions of the region & is nos 1its
area, 0T 1ts maximum diameter, but the so—called ‘capacity‘
c (3, G ) of the region & relative ©0 the boundary
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BOV-415-4-3-5/18 =~

“ Variation of the Natural Frequencies of lembranes and Resonators
with Added Masses

This capacibty is identical with the electrical capacity of
a conductor of the sare form, It is shown, as an example,
that for a small circle of radius =r the capacity is

given by (g, G)~1/log (1/r) and for a small sphere of
radius R in space (g, G)~R . Regions of zero capa-
city on a plane are separate points, and in space lines

and points, It is shown that one cannot load a nembrane
over the zero capacity region. Even a small load disvri-
buted over a zero capaciby region disturbs bthe system very
considerably, If the load m is fixed and the region g
shrinks, so that its capacity tends to zero, all the natural
frequencies of the membrane shift to the left by one nw:ber,
Conversely, if the region g 1is fixed and the load m in-
crzases without 1limit, all the spectrum of natural frequen-
cics also shifts to the left by one nunber with small
corrections which depend upon C(g, G) , The snecial case
of the latter problem (circular menbrane) was considered in

Card 2/3%
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Variation of the Natural Frequencies of Membranes and Resonutors
~ith Added Masses

(Ref.6). The majority of the results in the nresant peper
could have been obtained by the usual varictiisnal zethod
but the use of successive aprroxinations lends itself to
the derivations of the results more naturally, The latter
nethod was therefore used, The behaviour of che dezenzrats
natural frequencies is also considored, A, A, Scnarskiy is
thanzed for his advice, There arec 5 figures agra 12 refer~
ences, of waich 7 ars Soviet,

ASBOCTIATION: Fizicheskiy fakul'tet Moskovsko o sosudarstvennozo
universiteta (Department of Physics of Hoscow State
University)

SUBMITTED: July 8, 1957,

1. Resonators--Frequency shift 2. Membranes--Frequency shift

Card 3/3%
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AUTHORS: Dnestrovskiy, yu.N. and KostomaTov, D.P.

TITIE: Radiation of Clarged Particles During Their Transit
Near Ideally Conducting Bodies (Izlucheniye pri
prolete zaryazhennykh chastits vozle ideal'no

provodyashchiﬁa'tel)

PERIODIGAL:Radiotekhnika i Elektronika, 1959, Vol 4, Nr 2,
pp 303-312 (USER)

ABSTRACT: A point-type charged particle, having a mass I and
s charge €, passes in the vicinity of an ideally
sonducting surface 5. It is assumed that the surface ]

has an axial symmetTy and that it can pe represented by

+he first eq stions on P 3043 the particle moves 2long

the axis z (see Fig 1). Mathematically, the problem is
. expressed by

Au = 0 in the region 13 u\S = “uo\s (1)

S | -
mz, = e Iz (o,z,zg)\Z:ZO, 1im zo(t) =V, (2)

card 1/4 where T is a region pounded by the surface S; Yo is the
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a0y /109-59-4-2~19/27
Radiation of Charged Particles During Their Transit HeaT Ideally
Conducting Bodies :

Coulomb potential of the charge @ when situated at a
point Mg Integration of Eq %%) 1eads to Eq (3) where
? is expressed DY Eq (3a), while g is given by the
regular portion of the Green function G (see P 304) o
The charge densities o and the currents J jnduced in the
cercen S are given by Ed (4) and (5) respectively. The
radiated power is expressed by Eq (8), the radiation
energy by Ea (9) and its power spectrum by EqQ (10),
wheTe various parameters are defined by the equations
on p 305 Tn the case of small initial electron
velocities, Eq (9) can be written as Eq (12), while for
high initial electron velocities, the total radiated
energy can be expressed by Eq (13) or Bq (14). If the

constant velocity Vo, the radiated poweT cal be
expressed by Ed (20%9 where Io denotes the beam current
and Vo is the accelerating potential. The radiation
resistance of the system and its power efficiency are

card 2/%  given by Eq (21) and (22) respectively. The above
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S0V/109~59-4~2--19/27
Radiation of Charged Particles During Their Transit Near Ideally
Cond wting. Bodies

analytical expressions can be used to investigate the
radiation of the charges which enter a circular wave-
guide fitted with an infinitely large flange (see Fig 2).
In this case the function ¥ is expressed by Bq (23).
The energy radiated by a single particle entering a
waveguide is given by Eq (24), while the radiation
resistance of the system is expressed by Eq (25). The
dependence of the radiation resistance on the parameters
a/\ and B is shown in Fig 4 arcd 5; = denotes the radius
of the waveguide. The derivation of some of the formulae
of the article is given in the Appendix on pp 311-312.
The authors express their gratitude to R.V.Khokniov and
V.B.Braginskiy for suggesting the problem and discussing
Card 3/4 the results. The paper was read at the Electronics
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AUTHORS: ._ffiifffjf&izl—ffl-fl' Kostomarow, De P.

TITLE: The Radiation of a Modulated Beam of Charged particles When

Passing Through a Circular Opening in a Plane Screen
(Izlucheniye modulirovannogo puchka zaryuzhennykh chastite
pri prolete cherez krugloye otverstiye ¥ ploskom ekrane

PERIODICAL: ?okla%y Akademii nauk SSSR, 1959, Vol 124, Nr 4, PP 792-793
USSR

ABSTRACT: The present paper discusses the caleulation of the radiation
which occurs during the passing of %he modulated electron
beam through 8 cirecular opening in an jnfinitely thin and
ideally conductive goreen. The calculation was carried out

for the velocity range of froa p = 0.1 to B = 099 (g = v/e)
by the numerical golution of ine corresponding integral equar-
tion by means of the electronic compater ngirela". For this
purpose a cylindrical gsystem of coordinates is introduced.
The total electromagnetic field 1is represented in the form

ﬁ(t) - ﬁ(o) +'§, ﬁ(t) = ﬁ(o) + 1 herelﬁ(o) and ﬁ(o)aﬁenot

the field induced by the bean in the infinite space, E and
card 1/3 denote the field caused by the axistence of the acreen. The
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50V/20-124-4-17/67
The Radiation of a Modulated Beam of Charged Particles When Passing Through
a Circular Opening in a Plane Screen

problep is reduced to deterwmination of the additional field
E and H, which satisfies a homogeneous system of Maxwell
equations and the corresponding mixed boundary conditions
in the plane z = 0, From the vectiorizl analogue of Graen's
formulas for the aforementioned field a relation for'§(M)
is obiained, and herefrom one further obtains a Fredholm
integral equation of the first kind. The unigue solution

of this integral equation is also the solution of the problem
upon which the present paper is based. The second part of
this paper gives the computation steps. The expression found
for Hp is written down. Here ¢ denotes one of the polar
coordinates. The dependence of the radiation resistance on
the distribution of the current density in the bundle is
shown hy 2 diagrams. Finally, two limiting cases are inves-
tigated, and asymptotic formulas for them are set up. There
are 2 figures and 6 references, 5 of which are Soviet.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. V. Lomonosova
(Moscow State University imeni M. V. Lomonosov)
Card 2/3
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AUTHORS: Dnestrovekiy, Yu. Noy SOV/20-124-5—18/62
Kostomarovy U- P,

TITLE: The Radiation of Ultrarelativistic Charges
During Passage Through a Circular Opening in & Screen
(Izluchenlye ul'trarelyativistskikh zeryadov pri
prolete cherez krugloye otverstiye Vv ekrane

PERIODICAL: Doklady Akademii nauk ssSR, 1959, Vol 124, Nr 5,
pp 1026-1029 (USSR) :

ABSTRACT: In one of the authors® earlier papers the radiation of
a modulated beamd of charged particles during passege
through & circular opening in an ideally conductive
screen was calculated. By using the agymptotic formulas
derived for ultrarelativistic velocities, the authors
calculate the radiation oceurring during passage of an
arbitrary axiallymsmnmetrically distributed charge
through & circular opening. The charge is aggumed to move
ag a whole with constant ultrarelativistic velocity.
A cylindrical system of coordinates is jptroduced, the
z-axis of which passes through the center of the opening
vertical to the plane of the screen. A certain charge with
favd 174 the constant wltrarelativistic velocity v(ip = v c~1) iB
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The Radiation of Ultrarelativistic Charges S0V/20-124-5-18/62
During Passage Through a Circular Opening in a Screen

assumed to move in the positive direction of the z-axis.
In the system of ccordinates moving simultanecusly the
charge with the density ¢ = e(r.z) is assumed to be

distributed. For the electromagnetic field E(t) (0) + E

-)
(t) = 3(0) + is assumed. Here E(O) and H(O) denote the
total electric and magnetic field strength respectively;

2(0) 3(0)

E and H - the field of_ the simultaneously moving
charge in free spacej; % and H - the additional field
generated by the existence of the screen. The field

- -3

ﬁ(o)g H(o) makes no contribution to the radiation, and
the problem is reduced to calculation of the additional
field. The current density jz, and the electric and

magnetic field strengths are expanded in Fourier integrals.
For the Fourier component of the additional magnetic field
in the wave zone a formula is derived. Next, the radiated
energy is calculated. The maximum of the spectral deusity
Card 2/4 of the radiation is within the range of low frequencies.
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The Radiation of Ultrarelativistic Charges SOV/20m124-5—18/62
During Passage Through a Circular Opening in a Screen

With increasing velocity of the charge the share of
short waves in the radiated energy increases. The total
energy of radiation is proportional to the total energy

of the charge T = ch; and the ratio depends only to a
small extent on velocity. For a single electron this
ratio is very low; but in the case of condensations

it increases in proportion to the number of electrons

in this condensstion., The results obtained by the present
paper ars suited for the purpose of estimating the energy
radiated by the particles in accelerators when flying
past geometric inhomogeneities in the accelerating
interspaces. The authors also mention a short numerical
example. The effect discussed in the present paper is
quite remarkable and should be taken into gccount when
designing accelerators for ultrarelativistic particles.
There ave ¢ figurs and 1 Soviet reference.

ASSOCIATION: Moskovskiy gosudarsivennyy universitet im. M. V. Lomonosova
(Moscow State University imeni M. V. Lomonosov)

PRESERTED: October 14,7958, by BA.Tvedenskiy, Academician
Card 3/4
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. 5/109/60/0051309/009/026
G, 4210 ‘ E140/E455

AUTHORS 3 Dnestrovskiy, Yu.N. and KostomaroVy D.Po
-__———"-—

TITLES Electromagnetic Radiation pue to a peam of charged
particles Passing a Waveggide with Infinite rlange

S
PERIODICALx Radiotekhnika i slektronika. {9609 vol.5e No.9¢ l)(
pp.l&}lalhkl

TEXT 3 The article concerns radiation arising with passage of a
modulated beam of charged particles past a plane waveguide with
infinite flange. This problem arises, for example, in the study
of radiation of higher electromagnetic field harmonics in
magnetirons. The problem is considered in the twomdimensional case.
The waveguide and flangée are assumed ideally conducting: the beam
jg directed perpendicular to the planeé of symmetry of the waveguide,
and the effect of radiation and charged interaction on the motion
of the beam is neglected9 the charge velocity peing taken constant
(the assigned-current approximation). The electromagnetic field
in the waveguide is written in the form of a superposition of
normal waves with undefined ccefficients° ysing the vector
analogy to green’s formula, an jnfinite systsm of algebraic
equat%ons in these coefficients is construcmedﬁ The system was

e ———————
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5/109/60/005/009/009/026
E140/E455

Electromagnetic Radiation Due to a Beam of Charged Particles
Passing a Waveguide with Infinite Flange

solved numerically on the electronic computer "Strelan, The
radiation in the waveguide (waveguide excitation) and the

radiation into the open half-space are considered, Graphs are
given for various cases, Acknowledgment is made to
R.V.Khokhlov for his assistance, There are 6 figures, 1 table

and 8 Soviet references.,

ASSOCIATIONg Fizicheskiy fakul‘tet Moskovskogo gosudarstvennogoe
universiteta im, M.V.Lomonosova (Physics Faculty,
Moscow State University im, M.V.Lomonosov)

SUBMITTED 3 August 4, 1959
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$/056/60/039,/003/038/045
7. 7600 Boos/éoés
26. /410
AUTHORS: Dnestrovekiy, Yu. N., Kostomarov, D. P.
avesds »
TITLE: Electromagnetic Waves?ir a Semispace Filled With Plasma

PERIODICAL: zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,
Vol. 39, No. 3(9), pp. 845-853

TEXT: The present paper describes a theoretical study of the penetration
of electromagnetic waves into & plasma-filled semispace. In addition to
Maxwell equations, a linearized equation of electron motion is used to
describe this process. The requirement of mirror reflection of the elec-
trons serves as a boundary conéition at the boundary of the plasma. This
problem has been studied repeatedly (Refs. 1~6§. Methods and results of
previous studies (L. D. Landau and V. P. Silin) are discussed by way of
introduction, and the contribuiion made by V. D. Shafranov is dealt with
in grester detail. The problem appears to be solved consigstently only
for the special case of the plasma being placed in a magnetic field H ,
which is perpendicular io the plasma surface and parallel to the direc-
tion of propagation of the electromagnetic wave. The reverse case is

Card 1/3
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Electromagnetic Waves in a Semispace 8/056/60/039/003/038/045
FPilled With Plasma 3006/3063

treated in the present paper: The magnetic field is assumed to be parallel
to the plasma boundary and perpendicular to the direction of the wave
propagation; further, the electric vector is assumed to be polarized
parallel to the magnetic field (ordinary wave). In other terms, the plasma
in the semispace x > 0 is exposed to a steady magnetic field

'ﬁ(x) ={b, 0, H(x}}; and in the plane x = 0, E_=E =0 and E_ = E (O,y)e'iwt. JY//
x Uy z z
\

It is assumed that the plasma b2 nentral on the average, that the electro-
magnetic wave has no effect on the ions, and is only slightly disturbed

by the electron component of the plasma; the effect of the magnetic wave
field on the plasma may be neglected when compared with that of the elec-
tric field and that of the steady magnetic field. The space x < 0 is
agsumed to be free of electrons, and the electrons in x > 0 are retained
by the steady magnetic field H(x). The magnetic field becomes homogeneous
at some distance from x=0, and the unperfurbed electron distribution func-
tion is Maxwellian. Furthermore, it is assumed that the ratio of plasma

pressure to magnetic pressure M= 2ng/m02m§ = SHNT/Hi &« 1, and the

terms of the order of ui can therefore be neglected. The field being at
Card 2/3 '
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Electromagnetic Waves in a Semispace 5/056 /60/039/003/038/045
Filled With Plasma BO06/B063

a larger distance from x=0 is shown to have the form of a plane wave,
This wave has a propagation constant that can be obiained from the
equation for an infinite plasma. The reflection and transmission coef-
ficients are calculated for a plane wave striking the plasma from vacuum.
There are 6 Soviet references.

ASSOCIATION: Mosicovskiy gosudurstvénn ¥y universitet
(Moscow State Un:[versity{

SUBMITTED: . April 27, 1960
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$/109/61/006/010/011/027
2% 67/¢ D201/D302 ,
2. 233/ |
AUTHORS: Dnestrovskiy, Yu.N., and Kostomarov, D.P. l
Q.TLE: A certain non-linear problem of the theory of

electromagnetic waves in plasma

PERIODICAL: Rediotekhnika i elektronika, v. 6, no. 10, 1961,
1667 ~ 1669

TEXT: The authors considei‘ the electromagnetic waves propagated
in a magneto-active plasma. The waves are propzgated perpendicular-
1y to the external magnetic field Ho. Ho is assumed to be homoge-

neous and the electromegnetic vector polarized along it (ordinary .
wave). If x-axis is parallel to the direction of propagation and
the z-axis parallel to the filed Ho, the process is then described

by
g%+v0058££-.wﬂ-g—§+%lﬂ(t, x)%ﬁ-:O (1)

J/

Card 1/5
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s/103/%1/006/01o/011/027
A certain non-linear problem ... D201/D302

2 0 L
2
u_lﬁ_ﬁ.=ig3.19=m.éﬂ_ as a £ du. 2
9x° o gt? % 9t 2 O gr Y v- e (2)

In it v, §, u - cylindrical coordinates in the velocity space, f =
= £(t, x, v, 8§, u) - electron distribution function wy = eHO/mc -

the Larmor frequency: E(t, x) = Ez(t, x); 3(t, x) = jz(t, x). The
general solution of Eq. (1) is
f = f(v, Bos 83) (3)

an arbitrary function of gy, & &3 (the first integrals of the

charactdristic system of Eq. {1), where f - an arbitrary positive
function of its parameters and integrated over infinite limits in
the velocity space and even with respect to 8¢ If the distribution

function depends explicitly on g, - the plasma is inhomogeneous Ve
2 v
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and a stationary current must flow parallel to the y~-axis which re-
sults in an additional inhomogeneous stationary magnetic field in
the z-direction and may be compensated for by the inhomogeneitiee
of the plasma pressure. Thus, from Eqs. (1) and (2) the current in
the z-direction may be eveluated ae

in oo o ———

/ i a:)_=e§ ‘,1608 vdv_%c?j (v,'gg, guds = |
. ' =%§nd6§éq>(z.)‘,a:+-°i-{sin6)vdv§E[r,z+-‘i-{sir'xb‘— (4) |
where \l :o '_E";s'm.(o 4—'&,3:_. mﬂ;)]jf, / — ‘

K(v,xfésiné)%if(v,z{f;si;b,i;@ : (5) . t‘
From (4) and (2) the linear integro-differential equation ‘4/ ,
Card 3/5 T
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O A i oo s
@B . 1 OB 4ned 9 v . o
?F.,.-F-a—‘,-==-'—n—c;—5-&dbgip(v,9:-{--0)—-Hsm6)vdvx (6)
) [ [}
] } : .
% SE[r < +ozsind — 2 sin (6 + ont — @HT)] dx. )

)

. - ’ e :
for the field E(t,;x) ig- obtained, which for the monochromatic wave i
becomes e

S —-

P : e ‘m - - f
el L2 am 1Y ‘m !
%’%+1&E=%§—3§— ap | e®H T dax ,

. R alna;lu e L (8)

. \xcgcp(v. ;“‘aﬁ;“h{ O)E [a}-}- -‘f;(sin d — sin u)] vdv. W

° > — R
i

Basically Eaq. (8) is similar to the corresponding equation of the
linearized system. (The RHS of Eq. (8) tends to infinity for fre-
- quencies w-multiples ‘of the Larmor'frqquency Wy In this case the

Card 4/5 = , |
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harmony movement of electrons goes into resonance with the oscilla-
tions in the wave field. In the vicinity of the resonant frequen-

not be used any more. It is stateq in conclusion that there exists
one more case when the problem formulated in its non-linear form
leads to the same equation for the field as that of the linear pro-
blem by R.Z. Sagdeyev (Ref. 2: Fizika plazmy i problema upraviyaye-
mykh termoyadernykh reaktsiy (Physics of Plasma and the Problem of
Controlled Thermo-Nuclear Reactions) (Symposium). Izv. AN SSSR,
1958, 4, 422). It is of interest to n@gte that in both cases the
wave 1s purely transversal., When the electric vector is longitudi-
nal, the field equation is non-linear and the process of linearizai;;gp i
tion leads to a different equation. There are 2 Soviet-bloc refe-
rences,
ASSOC . ATION: Fizicheskiy fakul'tet Moskovskogo gosudarstvennogo
universiteta im. M.V. Lomonosova (Moscow State Univer-
sity im. M.V. Lomonosov, Department of Physics)
SUBMITTED:  February 22, 1961
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AUTHORS: Dnestrovskiy, Yu. N., Kostomarov, D. P.
TITLE: Dispersion equation for an ordinary wave ira.veliné in a

plasma transversely to an external magnetic field

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 40,
no. 5, 1961, 1404-1410

TEXT: - The properties of the dispersion equation are discussed i‘rom the
.mathematical point of view. If \,) = eHo/mc denotes the Larmor frequency

and b)o = 141[Ne /m the plasma frequency, then the dispersion equation for !
the ordinary wave is known to have the form .

2n o o .
o wlo Ta .
D(k.w) Rkt — 0' +2C,'Tusl—nm’—)-g exp {—-’-"T;-,(l—cos T)} X

|

X oS —(t—mdr=0, E 5 g
. ‘ ‘°n( ) _ M : )
and, for the dimensionless quantities

VCard 1/5

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410530011-6"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410530011-6

. s/056 35%0/005/013/019 \ ,
Dispersion equation for an ordinary ... B109 B212 i S

——te e

SR ot=NY,  a=ofom p=mo/m,,. 7==_T/mc’.

 (vhere N denotes the index of refractian) . .
Ds, B, 7)—s-1+m£m§exp{—samx.-cosr))cosa(f—-n)dmn
]

: 2
For W>W , w4 nly (1) always has a pair of real roots * k(u)) i)gs. 4

and 2 show the quantitative results; Fig. 1 shows the index of refraction
as a function of the, frequency at f = Vg 0.5 for different values of y; :
Fig. 2 shows the same at.f§ = V5; positive roots are shown above the axis : ,
of ordinate, and negative ones below it. For w<u near the resonancd P B

frequencies ranges « ([!,y)(a ¢ n, where (2) has two positive roots. If

a-->n -~ 0y one of these roots tends toward zero, and the other ‘toward +m.§
Outside these ranges (1) shows no real roots for o.)(b-) For wUJ there

‘are ranges near the resonance frequencies, where (1) has neither real nor. !
imaginary roots. 3ut'(1) has an infinite number of complex root :

quadruples r k=p, (0) £ iq, (m),

_ k=—p +1q,.
Card 2/5 C
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for any value of u# nby. If w has to be caloulated as & function of

real wave numbers k (W = wW(k)),.then it is necessary to determine the ‘
intersections of the lines N = kc/wHo; (dotted line in Figs. 1 and 2) .

with the function N = ‘jlﬁ(&, B, y) in order %o find the real roots of (1).:
A pair of roots W= twna* of Eq. (1) worresponds to edch point o™y N . - ‘
An anelysis shows that the number of intersections ig infinite. Numbering
the abscissae of theae points according to their increase (ag a2<‘q3<...)
jndicates the following rules: 1) The values of «, &are between n -~ 1< o, -
(n (n = 1,2,3, «e.); 2) one of the abscissae a ig located close %o the °

‘ abscissa of tgg‘_:_l_nt_e_x;_s_e_qjc_;‘.pn of the lines N = kc?wﬂa end X = 1 = Bz/a.z,

i.eey o \/{32 + (kQ/’}.H)2; 3) for 1§ n{n, one has a,~n, and for

0 - .- ;
n<n{@ g, ~n- 1. yhile Eq. (1) will have an infinite number of p?airs;
of real roots twn(k) at any real value of k, there are mno complex roots. oy

The author thanks A. A. Chechina for helping with the calculations.
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There are 2 figures and 7 roferences; 5 80viet-bloc and 2 non-Soviet-bloo :
ASSOCIATION: Moskovekiy go ' ‘ o
: sud "
Unlveraitz)g arstv‘:nnyy.‘univer'sitet ('Mosoow State
SUBMITTED: December 3, 1960 5 \ , S - | ‘ :
; )
!t B 3 | arns i
\ 0 A. "A_ -
: N d f
S IR ol i ettt g
B _ - d as i
Fig- 1. -
. -‘\ 3
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